The current study explored the effects of two teaching styles, authoritative and authoritarian, on students' mathematics motivation. The two motivational constructs examined were intrinsic and extrinsic motivation. Data were collected from 425 Omani 8th grade students (males = 202/females = 223, mean age = 13.44, SD = 0.79). Through two questionnaires, students reported their perceptions of their math teachers' teaching styles, and their own motivational orientation towards mathematics. Multiple regression models were used to analyze the data. The findings suggest the two teaching styles play a role in predicting students' mathematics motivation. An authoritative teaching style seems to be the better predictor of the two motivational constructs, when compared with an authoritarian style. Eighteen percent of the variance was accounted for in the intrinsic motivation model, compared with only five percent in the extrinsic motivation model. The educational and cultural contexts were discussed in relation to the research results.
mathematics instructor teaching styles (authoritative and authoritarian) on students' mathematics motivation.
Teaching Styles
Several studies have documented the impact of teaching styles on students' school outcomes. Teacher styles play a significant role in shaping students' perceptions about the teacher and the class (Coldren & Hively, 2009; Walker, 2008) . Many researchers have identified these styles as corresponding to those found in the parenting literature. Dever and Karabenick (2011) defined parenting styles according to Baumrind's two dimensions: responsiveness and demandingness. Responsiveness involves warmth, care, and meeting individual needs, while demandingness involves high expectations, strong behavioral control, and autonomy support. Based on these two dimensions, parenting styles were grouped into three categories: Authoritative parents are highly responsive and highly demanding; authoritarian parents are highly demanding but exhibit little responsiveness; and permissive parents are characterized as showing great deal of care (highly responsive) while placing minimal demands (low demandingness) (Baurmind, 1978 (Baurmind, , 1991 as cited in Walker, 2008) . Baurmind stated that the presence of authoritative parents result in the, "most positive outcomes" both psychologically and academically. This view is shared by Dever and Karabenick (2011) , who found that children who constantly had authoritative parents were intrinsically motivated, and high achieving in school. Similar findings were reported for parenting styles across different cultures, including the Arabic culture (Aldhafri, 2011; Assadi et al., 2007; Besharat et al., 2011; Cheung & McBride-Chang, 2008; Gonzalez, Holbein, & Quilter, 2002; Turner, Chadler, & Heffer, 2009 ).
Many researchers have stressed that the demandingness and responsiveness dimensions provide more effective results when they are presented together, than when either one is presented alone. Dever and Karabenick (2011) , for example, examined the effects of the two characteristics of the authoritative teaching style (i.e. academic pressure/demandingness and teacher caring/responsiveness) on students' interest and achievement in mathematics. They found that academic pressure was highly positively related to students' interest in mathematics, regardless of their ethnicity; and this pressure also positively affected students' achievement gains. Wentzel (2002) stated that high expectation, which is a major part of demandingness, is positively associated with students' goals and interests.
However, demandingness may lead to negative outcomes when it exists without responsiveness, as is the case with authoritarian teachers. For instance, Walker (2008) indicated that the authoritarian teacher provides less support for students' autonomy by giving them limited opportunities for independent work, which leads to lower academic self-efficacy relative to students with an authoritative teacher. He adds that an unresponsive and highly demanding style may lead to both a greater use of self-handicapping behaviors, and lower social self-efficacy.
Similarly, responsiveness alone, as seen in permissive teachers, is not enough to produce positive academic outcomes. That is not to say it is unnecessary, and researchers have often highlighted the importance of caring in teacher-student relationships. For example, having studied authoritative schools that are exemplified by demandingness and responsiveness, Gill, Ashton, and Algina (2004) found that students' perception of school responsiveness was found to be positively associated with their engagement and internal control. Teachers have reported that students in general tend to put more effort into learning when they perceive that their teachers care about them (Muller, 2001) . Furthermore, Domino (2009) stressed that when students perceive that their teachers care about them and their mathematics learning, they feel comfortable and free to ask questions. The students in this type of classroom experience a relaxed atmosphere that can enhance their learning through participation, and interaction with the teacher. Results from permissive classrooms, however, stress that despite the usefulness of teacher responsiveness in supporting students' engagement and in motivating them, demandingness is a vital element for learning; and according to Walker (2008) a teacher's responsive statements in the classroom may even weaken their teaching effectiveness.
As can be seen from the reviewed literature, there are many studies focusing on the effect teaching styles have on different school outcomes; however, there is a dearth of research which has examined the effects these styles have on student motivation, especially with regard to mathematics. Therefore, this research was conducted to fill this gap in the literature.
The Study Design and Context
The reason behind studying students' motivation in mathematics stems from the fact that this core subject has the potential to play a crucial role in nation development. It is fundamental in that it forms the basis of all dominant technology and industry. In his article, Clement (2003) stressed that, for three main reasons, improving mathematics ability in children should be equal in priority to improving reading. First of all, children are interested in mathematics from their early years; second, in our technologically infused lives, students lacking math literacy can be labeled with "second-class status"; and finally, learning literacy and reading are both (Anonymous, 2007) .
The current study examines the connections between teacher styles and student mathematics motivation using an Omani sample population. The Omani culture is considered a collective culture that promotes conformity to authority (Hofstede, 2001; Triandis, 1989) . This examination expands on recent research to understand student-teacher relationships in a different teaching context from that which is available in the western literature. Evidence of construct validity can be obtained for western based measures when used in other, non-western, cultures, such as the current Arabic culture. Examining teaching styles may allow development of a theoretical base for possible future interventions to promote specific teaching styles, in particular, ones that are found to support students' mathematics motivation.
The study examines the effects of mathematics teachers' teaching styles on students' autonomous, and controlled mathematics motivation; and investigates possible differences in the effects of three teaching styles, authoritative, authoritarian, and permissive, on students' motivation, while controlling for gender effects.
Method

Participants and Procedures
The sample consisted of 425 8 th grade students from three school districts in the Sultanate of Oman. Females represented 52.5% of the total sample. The mean age of the participants was 13.44 (SD = 0.791). The students were informed that participation in the study was voluntary; that it did not have any bearing on their class grades; and that their teachers would not have access to the data. The participants were assured of confidentiality, and were asked not to write any identifying information. No teachers were present during data collection, which was carried out during class sessions by research assistants. All students who attended class on the day of data collection agreed to participate. Participants took approximately 40 minutes to complete the questionnaires.
Instruments
To examine the effects of teaching styles on student motivation, two instruments were utilized. In order to examine teaching styles, the researchers constructed the Students' Perceptions of Teaching Style Scale (SPTSS), which was based on the Arabic version of the Parenting Authority Questionnaire (APAQ) (Aldhafri et al., 2009; Buri, 1991) . For measuring students' motivation, the Mathematics Motivation Scale (Jalal, Alsawaie, Alsartawi, Alghazo, & Tibi, 2012) was used after examining its appropriateness for the Omani school context. Descriptions of the two instruments follow.
The Teaching Style Scale (TSS)
Arising from the absence of a good measure of teaching styles in the Arabic context, the researchers consulted the available literature and constructed a new questionnaire that covers a wide range of teaching styles. As mentioned earlier, a review of the literature revealed a good conceptualization of teaching styles was found in the parenting styles research, where parenting styles were divided based into two domains: demandingness and responsiveness, as suggested in Baumrind's model. After reviewing the parenting literature, Aldhafri and his fellow researchers have concluded that this theoretical framework is best captured by Buri's Parenting Authority Questionnaire (PAQ) (Aldhafri et al., 2009; 2011; The PAQ is a 5-point, 30-item measure that has three subscales: authoritative, authoritarian, and permissive. Each dimension was measured using 10 items. Consistent with the findings from different populations (Assadi et al., 2007; Dwairy, 2004; Gonzalez et al., 2002) , Aldhafri and his colleagues reported adequate reliability and validity evidence for the three susbcales measured in the PAQ. To get total scores, the 10 items for each subscale were summed, with higher scores indicating higher levels of each teaching style dimension measured.
Factor analysis of the (TSS) data did not support the 3-factor solution found in the parenting style literature. Neither an eigenvalue greater than one criterion, nor the scree plot supported the three factor solution. The first criterion yielded 9 unexplained factors and the scree plot supported a 2-factor solution. The scree plot results suggested that only authoritative and authoritarian teaching styles are well defined in the Omani context. Therefore, items related to the permissive style were excluded from further analysis. Using a cut score of 0.30 for factor loadings, nine items loaded as predicted in the authoritative scale, and seven items loaded in the authoritarian scale. One item was thus deleted from the authoritative scale (item 4) and three items were deleted from the authoritarian scale (items 1, 2 & 10). The first factor accounted for 13.28% of the variance, while the Vol. 7, No. 6; second factor accounted for 7.56% of the variance. Item-total correlations were all significant and ranged between 0.46 and 0.60 for the authoritative scale. Similarly, item-total correlations for the authoritarian scale were all significant and ranged between 0.49 and 0.57. Cronbach's alphas of 0.73 and 0.58 were obtained for the authoritative and authoritarian subscales, respectively.
The Mathematics Motivational Scale
To measure students' mathematics motivation, the researchers used the Mathematics Motivation Scale (MMS) (Jalal et al., 2012) . The MMS is a 44-item 5-point Likert scale that measures students' mathematics motivation based on self-determination theory. The MMS was developed using 1,481 responses of school students in the United Arab Emirates. Initially Jalal et al. (2012) developed an initial item pool; examined the correspondence between the items and each motivation subscale; checked the administration instructions; and examined the final version for validity and reliability. The researchers reported adequate evidence for internal consistency, content validity, and structure validity (See Jalal et al., 2012, for more validity-related information).
The MMS was constructed based on five theoretical subscales: amotivation, external regulation, introjected regulation, identified regulation, and intrinsic motivation. Participants rated their mathematics motivation across the five Likert responses. To obtain a total score for each subscale, items scores were summed, so that high scores reflect high levels of mathematics motivation. Using exploratory factor analysis, Jalal et al. (2012) did not find support for the five theoretical subscales. Rather, the data suggested the presence of only four subscales, with identified regulation motivation not emerging as a factor. Before using the MMS data for analyses, factor analyses were run using the MMS Omani data. Evidence was found for a two-factor solution representing intrinsic motivation and extrinsic motivation, both of which were used in the current analyses. The two factors explained 22.62% and 12.89% of the variance, respectively. Item loadings of the intrinsic motivation factor were 0.40 or above and loadings of the extrinsic motivation scale were 0.32 or above. Item-total correlations for the intrinsic motivation scale ranged between 0.34 and 0.65, while they ranged between 0.29 and 0.75 for the extrinsic motivation scale. All correlations were significant. Internal consistency coefficients for the two scales showed good reliability evidences (α = 0.92, α = 0.85, respectively).
Results
Preliminary Analysis
Prior to data analysis, the study variables were screened for outliers and normality. There was no concern about deviation from normality. Descriptive statistics of the study variables are presented in Table 1 . Students were found to most likely agree that their teachers use both authoritative and authoritarian teaching styles. In terms of their motivation, the students rated themselves as highly intrinsically motivated with low levels of extrinsic motivation. Table 2 represents an examination of zero-order correlations of the study variables. There were moderately significant positive correlations between authoritative teaching style and students' intrinsic mathematics motivation, and a weak significant negative correlation with students' extrinsic mathematics motivation. Authoritarian teaching style had a significant, but weak positive correlation with extrinsic motivation, while its correlation with intrinsic motivation was not significant. No correlation was found between the two teaching styles whereas a significant, but weak negative correlation was obtained between the two types of motivation. Variation in the zero-order correlations among the four variables provides validity evidence for the study measures. 
The Regression Models
Two separate standard multiple regressions were used to examine the predictive value of teaching styles on students' mathematics motivation. In the first regression equation, students' intrinsic mathematics motivation represented the outcome variable, while the two teaching styles acted as predictors. In the second regression equation, the two teaching styles were used to predict students' mathematics extrinsic motivation. Because gender differences were found in the four study variables (not shown here), gender effects were controlled for in both regression equations. Even though the authoritarian teaching style did not correlate significantly with the students' mathematics intrinsic motivation, the authoritarian style was included in the equation to control for any possible interaction effect. As shown in Table 3 , the first regression model revealed that the authoritative teaching style (t = 8.50, p < 0.001) was the only significant predictor of students' mathematics intrinsic motivation while authoritarian teaching style and gender did not reach significance. This model explained 18% of the variance in the students' mathematics intrinsic motivation. This amount of explained variance can be considered a medium effect (Cohen, 1988 ).
The second model dealt with students' mathematics extrinsic motivation as a dependent variable. Similarly, authoritative teaching style, authoritarian teaching style, and gender were all entered into the equation. The results (as depicted in Table 3) show that both authoritative teaching style (t = -3.02, p < 0.01), and authoritarian teaching style (t = 2.00, p < 0.05) predicted extrinsic motivation. Gender was not a significant predictor when examined with the two teaching styles. The whole model, however, can be interpreted as having a small effect (Cohen, 1988) , as it explains only 5% of the variance in the students' mathematics extrinsic motivation.
Discussion
The current study examined the effect mathematics teachers' teaching styles had on students' mathematics www.ccsenet.org/ies
International Education Studies Vol. 7, No. 6; motivation in the Omani context. The findings show some varied connections between different teaching styles and different types of students' motivation. Students' perceived Omani mathematics teachers to adopt authoritative teaching styles more than authoritarian teaching styles. Teachers who are both highly responsive and highly demanding are referred to as having authoritative teaching styles. In such classes, students feel that; teachers trust them; provide supportive comments; like all students; ensure an autonomous-supportive learning environment; and establish clear rules and regulations (Coldren & Hively, 2009; Walker, 2008) . The results of the current study also suggest that Omani teachers use authoritarian teaching styles, though less often than authoritative ones. The use of authoritarian styles is expected to be present more in collective cultures that value conformity to authority as is the case with Oman (Triandis, 1989) . The ongoing professional development programs that the Omani Ministry of Education has implemented all over the country may explain the high use of authoritative styles, and the limited use of authoritarian ones.
In terms of motivation, the findings of this study show that Omani students are intrinsically motivated to learn mathematics. According to Stevens et al. (2004) this intrinsic motivation is an important component of students' success in mathematics achievement; and life-time learning is more likely to be fostered in an environment that focuses on intrinsic motivation (Matteson et al., 2011) . Another factor involved in student's motivation to learn mathematics emerges from extrinsic resources such as pleasing teachers or parents, avoiding failure, or being embarrassed. The negative relationship between the two motivational orientations suggest that, promoting students' intrinsic mathematics motivation may help in decreasing their extrinsic motivation, and thus improve students' learning processes. As explained below, authoritative teachers are more able to promote students' intrinsic motivation than authoritarian teachers.
The findings of the study support the existence of an effect of teaching styles on students' mathematics motivation. The utilizing of an authoritative teaching style can explain a fair percentage of variation in students' intrinsic motivation. Authoritative teachers are believed to build a trusted environment where students' feelings, emotions, and opinions are considered; needs are fulfilled; expectations are clear, mistakes are admitted; doors are open for questions, and regulations are discussed before implementation. As a result, students start to value, enjoy and perhaps even love learning mathematics. Students are motivated to learn mathematics so they can learn new things, explore innovative methods, compete with themselves, develop different skills, and feel distinguished in their performance. These motivational aspects were found to produce positive learning outcomes and to enhance students' development and well-being (Barker, Clark, Crowl, & Carlson, 2009; Davis, Gabelman, & Wingfield, 2011; Walker, 2009 ).
Even though the effects of authoritative teaching styles on students' extrinsic motivation for mathematics were low, the presence of a significant negative relationship suggests that teachers who provide care and warmth in relationships, along with high expectations for students' performance, may help in decreasing students' dependence on extrinsic motivation when studying mathematics. This negative relationship may be explained as a result of the positive influence of teachers' authoritative styles on students' intrinsic motivation; with the negative correlation between the two motivational orientations signaling that when students develop intrinsic motivation toward learning mathematics, they become less dependent on extrinsic motivation. Earlier research, such as that done by Lepper, Corpus, and Iyengar (2005) supports the negative connection between these two motivational orientations.
Authoritarian teaching styles did not show effects on students' intrinsic motivation and had only marginal effects on increasing students' extrinsic motivation (β = 097, p = 0.046). This implies that teachers are advised to limit the use of authoritarian teaching styles as they do not promote student interest and intrinsic mathematics motivation. In addition, these styles may develop a learner's tendency to rely on extrinsic motivation, which does not stimulate a love of mathematics, and cannot guarantee life-long interest in mathematics.
The positive effects of the authoritative teaching style are in line with the documented positive effects of an authoritative parenting style on a student's wellbeing (Aldhafri, 2011; Assadi et al., 2007; Besharat et al., 2011; Cheung et al., 2008; Driscoll, Russell, & Crockett, 2008; Dwairy, 2004; Gonzalez et al., 2002; Turner et al., 2009 ). On the other hand, the effects of the authoritarian teaching style on increasing an undesirable motivational orientation (extrinsic motivation) can be understood in line with the negative adolescents' outcomes that were reported as a result of the authoritarian parenting styles (Barry, Dunlap, Lochman, & Wells, 2009; Driscoll et al., 2008; Gonzalez et al., 2002) . This correspondence between the findings in the parents and teachers literature indicates that authoritative styles in parenting and teaching are more likely to produce positive students' outcomes while the authoritarian styles tend to result in negative students' outcomes.
to be examined across different cultures. The existing literature on parenting styles suggests that, especially for the authoritarian parenting style, culture is a vital contextual factor that may shift the effects on adolescents' outcomes from being negative to be positive or vice versa (K. Chan & S. Chan, 2009; Chao, 1994; Chen & Luster, 2002; Cheung et al., 2008; Hill, 1995) .
Conclusion
To conclude, taking the two regression models findings together, students who perceived their teachers to be authoritative tend to have higher levels of intrinsic motivation toward mathematics and lower levels of extrinsic motivation towards mathematics. In contrast, students who perceived their teachers to be authoritarian were more likely to show higher levels of extrinsic motivation. Their intrinsic motivation, however, did not seem to be influenced by their perceptions of their teachers being authoritarian.
Based on these findings, authoritative teaching practices among teachers need to be promoted in order to develop students' intrinsic motivation and to minimize levels of extrinsic motivation. To enable this, teacher education programs should carefully select teaching methods and course materials. They would be well served by choosing ones that foster positive attitudes in pre-service teachers towards implementing strategies for the promotion of students' intrinsic motivation. In addition, in-service training programs may contribute to the development of teachers' abilities to structure the learning environment around intrinsic motivation.
Future research may examine the connections between teaching styles and students' outcomes while considering possible meditational factors, particularly students' personal attributes that were found to interact with environmental variables in affecting students' outcomes (Hannum & Dvorak, 2004; Meunier et al., 2011; Smith & College, 2007) . Other related factors that may influence students' outcomes (including their motivation) include cultural values, peer pressure, and parental involvement (e.g., Lee, Daniels, & Kissinger, 2006; Smith & College, 2007) .
